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PROCEEDI NGS
Call to Order

DR. SANTANA: Good norning. W are
nmeeting this norning as part of the Pediatric
Subconmi ttee of the Oncol ogy Drugs Advisory
Conmittee. This neeting was called by the agency
to give them advi ce and gui dance on issues rel ated
to pediatric devel opnent and, in particular
extrapol ation of information fromadult studies
that could be relevant to pediatric studies as it
applies to the agency's regulatory role and the
Pedi atric Rule.

We are going to go ahead and get started.
The first itemis to have Dr. Pazdur address the
conmittee. Richard?

Wl cone

DR. PAZDUR: Thank you very much. This is
one of three neetings that we are having to | ook at
the 1998 Pediatric Rule which, as Victor alluded
to, allows for the extrapolation of adult data to
the pediatric population. The first neeting | ooked
at | eukem a and | ynphomas and, obviously, the
nature of this neeting is |ooking at other
mal i gnanci es, particularly sarcoma, |ung and CNS

mal i gnanci es and other solid tunors. CQur third
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meeting, which | believe is going to be held in
Septenber, or to be announced -- sone of you may be
asked to come back so we will get back to you with
specific dates and your calendars -- will |ook at
clinical trial design issues in pediatrics to
address issues of extrapolation of data, etc. So,
on behal f of the FDA, our Division of Oncol ogy Drug
Products and our col |l eagues at CBER who handl e
bi ol ogics, we would like to welcone you to this
conmittee nmeeting and | ook forward to an ongoi ng
di al ogue with you. Thanks.

DR. SANTANA: Thanks, Richard. | want to
go ahead and introduce the commi ttee nenbers.
There are sone people that are new to the neeting
and, for the purposes of record-keeping, we need to
state our name and affiliation. So, Stuart, can
you get started fromthat side of the table please?

I ntroduction of the Conmittee

DR. GROSSMAN:  Stuart Grossnman, from Johns
Hopki ns Uni versity.

DR. LINK: M chael Link, from Stanford.

DR. MEYERS: Paul Meyers from Menori al
Sl oan- Ket tering.

DR. PACKER: Roger Packer, Children's

Nati onal Medi cal Center, Washington, D.C
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DR. POVEROY: Scott Pomeroy, Harvard
Medi cal School .

DR. PAZDUR: Richard Pazdur, Oncol ogy
Di vi si on, FDA.

DR. HI RSCHFELD: Steven Hirschfeld,
Oncol ogy Division, CDER, FDA.

DR. GOOTENBERG. Joe Gootenberg, with
Oncol ogy at Biol ogics, CBER

DR. PARHAM Davi d Parham Arkansas
Children's Hospital.

DR, KUN. Larry Kun, St. Jude Children's
Research Hospital.

DR. COHN: Susan Cohn, Children's Menori al
Hospital in Chicago.

DR ETTINGER Alice Ettinger, St. Peter's
Uni versity Hospital, New Brunswi ck, New Jersey.

DR. FRIEDVAN: Henry Friedman, Duke.

DR TEMPLETON- SOMERS: Karen Soners,
Executive Secretary to the ODAC, FDA.

DR. SANTANA: Victor Santana, St. Jude
Children's Research Hospital.

DR, FINKLESTEIN. Jerry Finklestein, Long
Beach Mernorial, UCLA.

DR. PRZEPI ORKA: Donna Przepi orka, Bayl or,

Houst on.
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DR. REYNOLDS: Patrick Reynol ds,
Children's Hospital, Los Angel es.

DR. VEINER: | am Susan Winer. | amthe
pati ent advocate from The Children's Cause.

DR. LEVIN: Victor Levin, Departnent of
Neur o- Oncol ogy, M D. Anderson Cancer Center.

DR ELIAS: Anthony Elias, University of
Col or ado.

DR. BENJAM N. Bob Benjanin, MD.
Ander son.

DR GAJJAR. Amar Gajjar, St. Jude
Children's Research Hospital.

DR. PERLMAN: Elizabeth Perlman, Johns
Hopki ns Uni versity.

DR. POPLACK: David Popl ack, Bayl or
Col | ege of Medi ci ne.

DR. SM TH: Mal colm Smth, National Cancer
Institute.

DR STAUGAITIS: Susan Staugaitis,
Cleveland dinic Foundation.

DR. FINE: Howard Fine, Neuro-Oncol ogy
Branch, N H

DR. SANTANA: That is it. Thank you so
nuch. W have to read a conflict of interest

statenent. So, Karen, can you pl ease proceed with
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t hat ?
Conflict of Interest

DR. TEMPLETON SOVERS: The foll ow ng
announcenent addresses the issue of conflict of
interest with regard to this neeting and is nade a
part of the record to preclude even the appearance
of such at this neeting.

Since the issues to be discussed by the
subconmittee at this neeting will not have a uni que
i mpact on any particular firmor product but,
rather, may have wi despread inplications with
respect to an entire class of products, in
accordance with 18 U . S.C. Section 208(b), waivers
have been granted to all menbers and consultants
who have reported interests in any pharnaceutica
conpani es.

A copy of these waiver statenments may be
obt ai ned by submtting a witten request to the
FDA's Freedom of Information Ofice, Room 12A-30 of
t he Par kl awn Bui | di ng.

Wth respect to FDA's invited guests,
there are reported affiliations which we believe
shoul d be nmade public to allow the participants to
obj ectively evaluate their coments.

Victor Levin, MD., would like to disclose
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that his retirenent fund holds stock in Angen,
Bristol Myers Squi bb, Merck, Alza, Pfizer and
Phar maci a Corporation. Dr. Levin is also the
Program Director of an NIH, NCI Nati onal
Cooperative Drug Di scovery Group grant,
"Devel opnent of Drug Inhibitors of Src" and he is
the Program Director of an NIH, NCI grant "dionas:
Bi ol ogi c, Ml ecular and Genetic Studies." He is
al so on the scientific advisory boards of Direct
Ther apeutics, Signase and Oncol ogy Services
Corporation. None of the conpanies he consults
wi th have anticancer drugs in clinical trials
except Direct Therapeutics, Inc. Dr. Levin is also
the founder and current menber of the Board of
Directors of Signase, Inc. Lastly, his sonis
enpl oyed by Al za Pharnaceuti cal s.

Susan Staugaitis, MD. would like to
di scl ose that she owns stock in American Home
Products, Bristol Myers Squi bb and various nutual
funds that nay have investments in pharmaceuti cal
firns.

Paul Meyers, MD. is the principal
i nvestigator on a Bristol Myers Squi bb sponsored
Phase | study of Irinotecan in children with

recurrent solid tunor. Dr. Meyers is also a
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co-investigator for an Otho-Biotech sponsored
study of erythropoietin in children with solid
tunors. Lastly, he is the principal investigator
on a Genentech sponsored study of Trastuzumab for
recurrent osteosarcona.

Anmar Gajjar, MD. has a grant from
Scheri ng Pl ough.

Anthony Elias, MD. would |like to disclose
that he is a researcher on clinical trials
sponsored by Eli Lilly, Pharnacia and Ri bozyne
Phar maceuti cal s.

Robert Benjanmin, MD. has received
consulting fees fromBristol Myers Squi bb, Nexstar
and Sequus. He has al so received speaker fees from
Bristol Myers Squi bb.

Lastly, David Poplack, MD. would like to
di scl ose that he has previously received speaker
fees fromChiron and he is an unpaid scientific
advi sor to ASTA Cor poration.

In the event that the discussions involve
any other products or firns not already on the
agenda for which an FDA participant has a financial
interest, the participants are aware of the need to
excl ude thensel ves from such invol verent and their

exclusion will be noted for the record.

10
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Wth respect to all other participants,
ask in the interest of fairness that they address
any current or pervious involvenment with any firm
whose products they may wi sh to conment upon
Thank you.

DR. SANTANA: Thanks, Karen. Any other
conm ttee nmenbers that want to make any comments
regarding their conflict of interest?

[ No response]

Thank you. W have sone tine now
al l ocated for an open public hearing. Anybody in
the audi ence that wi shes to address the conmmittee,
this is the tine to do so. If you want to address
the conmittee, please cone to the podiumand state
your nanme and your affiliation. Nobody fromthe
audi ence wants to talk to us. kay, thank you

We are going to go ahead and start the
neeting. The first itemon the agenda is Steven
H rschfeld who will present the charge to the
conmittee. Steven has been a najor force at the
FDA in trying to understand the issues of the
Pediatric Rule as it relates to oncology. So, |
want to thank Steven for all his efforts on behal f
of the pediatric oncology conmunity. Steven?

Charge to the Committee

we

11



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

DR. H RSCHFELD: Thank you, and | want to
t hank and conmend Dr. Santana for being the
initial, first and unprecedented chair for this
conmittee and for guiding it through its first
year.

DR. SANTANA: And hopefully not the |ast!

DR HI RSCHFELD: Ri ght!

[Slide]

Pedi atrics has been a driving force for
changes in healthcare and particularly in clinica
i nvestigations. The major regulatory initiatives
of this century were in reaction to
pedi atric-driven events. 1t was the norphine
poi sonings in the turn of the 19th to the 20th
century. It was the alfa-nilonide-tainting scanda
which led to the Food, Drug and Cosnetic Act, and
then the anmendnents to the Food, Drug and Cosnetic
Act which resulted in establishing the three
principles that we use for regulatory science which
is |labeling, safety and efficacy which occurred in
1962 as a reaction to the mal formations that were
caused by thalidoni de.

In addition, children have had a key role
in the devel opnent of clinical investigations, and

nost particularly in oncology. The first

12
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13
chenot herapy studies were done at first in
uncontroll ed studies in children and then in
controll ed studies. The formation of the Nationa
Cancer Institute and its clinical branches
initially had studies which exanined the rol es of
chenot herapy and al so of statistics and of
randoni zed control |l ed study design in children with
| eukenia. The advent of adjuvant therapy was first
done in children

Yet, despite all the contributions toward
t he devel opnent of clinical research and regul atory
efforts, there has never been a robust therapeutic
devel opnent programin children. So, there are
sone efforts that were initiated over the course of
the last century but nost explicitly in the |ast
decade to try to renmedy what nmany felt was an
unj ust situation.

We recogni ze that there are therapies that
were administered to children w thout adequate
study, both in general and in specific instances
which relate to oncol ogy. W recognize the
extraordinary efforts of the cooperative groups in
devel opi ng clinical protocols, and the
extraordi nary track record of both enroll nent and

of scientific progress. Nevertheless, nmany of the
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treatnents that are used have been difficult to
cone by, and nmany of the supportive care neasures
have never been studied in the types of
envi ronnents which we woul d consider to be ideal
and we would strive for this ideal. W also note
that many therapi es are not nmde avail able for
pediatric study until adult narketing studies or at
| east the adult programis well under way.

[Slide]

So, we have here a paradi gm where the
conventional and historical nmethod is that
preclinical studies with a new drug or bi ol ogi ca
lead to clinical trials in adults, and then
followi ng the adult devel opnent sonetinmes
uni nt ended, sonetinmes intended, sonetinmes as an
afterthought cones pediatric devel opment. Wat we
woul d I'i ke to engender is a new paradi gm where
preclinical or non-clinical studies could lead to
ei ther sinmultaneous adult and pediatric
devel opnent, or for those particular instances
where there is an unnet nedical need and there is a
scientific basis for proceedi ng where studi es can
| ead to therapeutic devel opnment in children and
then, if applicable, for adults.

These inter-relationships is what we are
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trying to explore in this conmttee over the course
of the past year, |ooking at where we can forma
matrix rather than a |inear devel opnent plan

[Slide]

The FDA, in the 1990's, attenpted to
facilitate the availability of drugs for study in
children, and by drugs | nean drugs and
biologicals. Wth the Rule in 1994 that attenpted
to ease the burden of clinical studies by allow ng
extrapol ati on of efficacy data from adult
popul ations to pediatric popul ati ons certain
condi tions were net.

The conditions were, in brief, that the
i ndi cation, which neans the disease or condition
but that the indication is simlar in adults and
children and that the node of action of the
i ntended therapy is considered simlar in adults
and children. Therefore, the burden for scientific
studies would rely on study designs which could
establ i sh appropriate dosing and appropriate safety
i nfornati on but woul d not necessarily have to
recapitul ate efficacy data.

This program was not the success it was
i ntended to be. So, two other prograns were

initiated to replace it. The first was an

15
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i ncentive program which was part of the 1997 Food
and Drug Adm ni stration Modernization Act, which
offered a financial incentive to conpanies that
were willing to pursue pediatric studies in
response to a witten request fromthe FDA. W
recogni ze the FDA does not have the resources nor
necessarily the wi sdomto know which types of
studies to request so a mechani smwas devel oped to
al | ow conpanies or interested third parties to
propose to the FDA pediatric studies, which then
the FDA woul d eval uate and then anend or issue a
witten request on the basis of that proposal

This program has been hi ghly successful
More pediatric studies have been initiated in the
past five years than ever in the history of
clinical investigations. This program has al so
resulted in the issuance of twenty witten requests
for pediatric oncol ogy.

[Slide]

The other regulatory initiative is a
nmandat e, and the mandate states that if the
i ndi cation for an application under review can be
found in children -- and the operative words here
are "indication" and "under review' -- then the FDA

can nandate -- and again the operative word is

16
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can" -- mandate pediatric studies. It applies to
drugs and biologicals. |If the indication does not
apply to children or there are other conpelling
reasons not to pursue studies in children, then a
wai ver can be granted.

This rul e does not specifically address
the issue of extrapolation of efficacy. Wat this
rule asks and what | ask this conmttee to bear in
mnd today is are studies warranted. |s there a
scientific basis for considering pediatric studies?

| should also note that this rule is not
i ntended nor has it ever, and we hope ever a
situation would arise where a question cones,
should it delay devel opment for an adult indication
because pediatric studies can always be deferred
and there is no intent to ever delay the
availability or marketing of a new therapy for
adul ts.

[Slide]

So, the specific question we would like to

ask the committee this norning and this afternoon
is how should this rule be applied for solid tunors
and central nervous system nal i ghanci es.

[Slide]

What we woul d hope is that by the end of

17



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

18
the day we coul d have sone recomendati ons for
adult indications that should trigger the Pediatric
Rul e; sone specific reconmendati ons for adult
i ndi cations that should be wai ved from conpliance
with the Pediatric Rule; and when this rule was
witten we anticipated the situation, and there are
ci rcunmst ances such as breast cancer where the
di sease does not occur in children or occur in
suf ficient numbers that an examination is warranted
every tinme an application is under review, there is
an autonatic waiver. So, our question is should
there be ot her such conditions?

W woul d like, lastly, recomrendations for
general principles that may be used to apply the
Pediatric Rule. W recognize that classification
schena are always changing, are fluid, as they
shoul d be, and rather than convene a conmttee on a
regul ar basis to generate lists to update, it would
be hel pful and preferable if we could have sone
principles articulated to help us apply and
interpret the rule. Thank you

Chal | enges and Consi derati ons
in Linking Adult and Pediatric Solid Tunors
DR. SANTANA: W will go ahead and do the

presentations and we will have plenty of time for
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guestions and discussion to kind of keep it noving.
I amgoing to go ahead and take the podi um

[Slide]

VWhat | want to do in the next ten mnutes
or sois not to review all the challenges and
i ndications that may relate to pediatric solid
tunors but actually when | was thinking about doing
this what | decided to do were two things. One is
to kind of give a general overvi ew consensus of
what | have taken out of the past couple of
di scussions of this commttee and nmy understandi ng
of where pediatric research and FDA regul atory
i ssues converge. Then, lastly, | would like to
bring forth the two points that to nme are critica
as we nmove forward in considering extrapol ation of
data, the two questions that we shoul d al ways ask
when we are faced with that chall enge. So,
hopefully, in the next ten mnutes | will be able
to cover all that.

[Slide]

Clearly, there are two mmjor issues here.
One is the research inplications and the other one
is the regulatory inplications, and by regul atory
implications I amonly focusing on the FDA

perspective as it relates to the Pediatric Rule.
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[Slide]

| think these are really a conti nuum and
| think in pediatrics, and particularly in
pedi atri c oncol ogy, we have a maj or advantage in
that pediatric oncology practice really occurs
al nost exclusively within the research setting and
research trials are really the standard of care for
children in the United States who have cancer
This is in real contrast to what happens in adult
oncology in which this is not the case or what nay
happen in other pediatric diseases that are not
oncol ogy in which research trials are not the
primary driving force of how patients are taken
care of.

Fromthe regul atory perspective, once
again just focusing on the comment of how it
relates to the FDA and the Pediatric Rule, | think
we have to renenber that the FDA is al ways | ooking
and the sponsors are al ways presenting data to the
agency in support of indications. | nean, that is
the ultimte goal of why they cone to the agency.
In support of indications, obviously, they are
interested in |looking at issues of efficacy as an
i mportant endpoint but, as Steven addressed a

little bit earlier, a major conponent relates to
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i ssues of safety and nost of the mi shaps that have
occurred in pediatric regulatory issues have
actually been issues related to safety and | am
going to talk a little bit about that later in
regards to sone of the oncol ogy drugs and how we
may address those.

I think whatever sponsors and the FDA do
with indications ultimately influences nedical
practice not only in adults but also to a certain
degree in pediatrics, although in pediatric
oncol ogy the ongoing theme is always that it is
done in the setting of research.

[Slide]

Now, | think we have to recognize that
there are some ngjor limtations in pediatrics.
One is that we have a limted patient popul ation
So, nmany of the questions that we would like to
address many tines cannot be addressed because
there is alimting factor in terns of the nunber
of patients. A corollary to that is that many of
t he di seases and solid tunors, for exanple, that we
treat are very heterogeneous in nature and there
are not |large popul ations of patients within one
tunor category in which we can ask nany different

guestions. So, this is very different if you | ook

21
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at it fromthe adult perspective because fromthe
adul t perspective, in terns of drug devel opnent,
there are many agents that can be tested in a Phase
| setting because there are many adults in terms of
t he nunbers that can hel p us address those

guesti ons.

Secondly, there are even fewer new agents
that can be evaluated in Phase Il trials in
children because of the historical notion that nmany
trials first had to be conducted in adults before
any studies could be conducted in children. As
Mal col m Snith has reminded us many tines, for nmany
of the pediatric solid tunors we can realistically
only do a Phase IIl study every four or five years
because of the issues of nunber of patients and the
i ssues of which are the real inmportant questions
that have to be answered. | think the exanple
there is what has happened with Ewi ng's sarcona and
osteosarcona in the |ast decade in which
realistically, at the national |evel, Phase Il
studies in those tunmor types could only be carried
on in the context of every four to five years. |
think that is inportant as, fromthe research
perspective, we try to address what are the rea

guestions that we shoul d be asking.

22
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So, fromthe research perspective there
need to be nechani sns by which we can prioritize
what we can do in pediatric oncol ogy with our
trials, and | think these three points that Ml col m
Smi th has expressed before are that these
prioritizations have to be based on sone idea of a
successful approach in adults because of the issue
of the Iimtation of patient nunbers; that there be
conpel ling preclinical rationales for why these
guestions with these agents should be asked in
children; and then paying sonme close attention to
t he patient population at hand because there nay be
specific patient populations in pediatric oncol ogy
in which this may be nore reasonable. For exanple,
patients at high risk for recurrence provide a
uni que nechanismfor us to be able to ask sone of
t hese research questi ons.

[Slide]

However, as Steven addressed this a little
bit earlier, one of the primary concerns always in
pediatric research is this issue that we have to
obtain useful data. It is going to be linted
data, and a central issue is always the issue of
safety in children. None of us wants to be

i nvolved with issues in which an agent, even in a
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research setting or a regulatory setting, has had
children involved and maj or nishaps occur. | think
it not only presents issues of our relationship
with the conmunity but also froman ethical point.
W want to make sure that what we do with children
i s always safe.

So, | think we have to recogni ze that
t here al ways have to be studies done in children
wi th new agents to hel p us understand whether the
MID, the pharnacoki netics and the pharnmacodynanmi cs
are truly different so that when these agents then
becorme publicly available we don't have issues wth
safety.

The two that | have outlined here are good
exanpl es. As you know, Taxol is not a drug that we
use a lot in solid tunors or in pediatric oncol ogy,
but the schedul es of administration of Taxol are
really very different in adults versus children
and that relates prinarily to the vehicles in which
this drug was originally fornmulated and the
toxicity that the vehicle may present when it is
given to children in very short infusions.

Simlarly, teniposide, where the vehicle
preparation has a lot of alcohol in it, one has to

be very careful with high doses of teniposide in

24



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

25
chil dren because potentially issues of alcoho
toxicity nmay be related to the safety in use of
this drug.

So, the point here is just to present to
you two very brief exanples of how we cannot
technically extrapolate all the adult data in terns
of pharnacoki netics and dynanics to children
because there nmay be particular issues with
children that have to be addressed in the safety
i ssue.

Then, lastly -- | don't want to bel eaguer
this point of safety but we have to recognize that
there are different popul ati ons and even babies are
different fromten-year olds and fifteen-year ol ds
as relates to the nmetabolismof drugs.

[Slide]

So, the question that we have for us today
that Steven presented, under the auspices of this
Pediatric Rule, how do we consi der whether solid
tunors in adults and children are either simlar or
different, and why is it inportant to us and why
are we here?

Well, | think the first point is that
there are truly limted opportunities to test new

agents in children so we have to be very careful in
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what we bring forward.

We have to nake this regulatory nmandate
very practical. | think Steven was hinting at
that. We have to be careful that, from our
busi ness partners in the pharmaceutical industry,
that we don't ask themto do things that are
unrealistic and inpractical. W have to nake this
mandat e very practical for the benefit of us in the
research community, for the benefit of our
patients, and certainly for the benefit of the
industry. This has to be done in a very practica
way to make these agents then avail able for
chil dren.

I think you are going to hear a little bit
of discussion today from various other presenters
about ways in which potentially we can address this
guestion of extrapol ation of data by | ooking at
phenotype. | ama believer that an osteosarcoma in
a 10-year old is the sanme thing as an osteosarcona
in a 25-year old. Maybe sonebody believes
differently. W will hear that maybe today.

We could look at it fromthe genotypic
poi nt of view, fromthe nol ecul ar point of view
There nay be commobn genotypes or nol ecul ar events

that make us believe that tunors are very sinlar
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al t hough histologically they may be very different.

[Slide]

So, ny two rules then in trying to answer
this question are what two things am| going to be
| ooking for to help ne decide whether things are
different or are simlar enough that | could
consider themthe sane? | think in that regard the
two points that | hope we will hear some di scussion
today of are, first of all, |ooking at the biol ogy,
are there differences and simlarities in the
bi ol ogy? That is, what creates the disease
phenotype? |If that is simlar enough, are we
really tal ki ng about the sane disease and the sane
mani festati ons?

The second point is that as we try to
extrapol ate data we need to | ook at the host, and
we need to look at differences and sinmlarities in
t he host because that nmay be critical in terms of
determ ni ng drug netabolismand toxicity and
relating to i ssues of safety, which is obviously a
primary concern

[Slide]

Lastly, | want to present to you kind of a
general outline of how we may consi der sone of

these points in terns of extrapolating both the
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bi ol ogy and in terns of extrapolating host factors.
The progression and the nalignant transformation
for the sane tunor type nmay be very simlar or may
be very different in children versus adults. There
may be comon el ements, such as drug resistance,
that tell us that the disease clinically behaves
the sane way. O, there may be differences in host
factors and enzyne pol ynor phi sns that may | ead us
to believe that, fromthe safety perspective, this
is an issue that we need to address in a different
popul ation by |ooking at different pediatric
popul ations in a very uni que way.

So, | wanted to finish here by just giving
you ny perspective on this issue in a very genera
sense. My intent was not to discuss every single
solid tunor and the challenges and i nplications of
that because | think that will be done |ater today
by ot her speakers. Thank you. Henry?

Chal | enges and Consi derati ons
in Linking Adult and Pediatric CNS Malignancies

DR. FRIEDMAN. This is a special day for
me since | have never done power-point before and
want someone to cone up and show nme sonet hi ng, and
to be sure this went well | sent the slides ahead

to Karen and to Steve, the FDA, living and dead,
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Congress and the District of Colunbia. So, there
are a lot of slides that are out there.

[ Laught er]

DR. SANTANA: Renenber, Henry, that
everything you say here will be in the public
record. Okay?

DR. FRIEDVAN: | al ways renenber that!
strive for that!

[Slide]

What | amgoing to try to do today is to
show sone of the chall enges and consi derations
involved in linking adult and pediatric CNS tunors.

[Slide]

The question posed is what is the
rel ati onshi p between adult and pediatric CNS
tunors? Are there conpelling simlarities or
differences in these tunors which can guide us in
the application of the Pediatric Rule of 19987

[Slide]

This shows you the histol ogic
classification of tumors of the CNS taken fromthe
nost recent WHO publication. You can see that
tunors are divided into neuroepithelial tissues,
astrocytic, oligodendroglial, mxed gliom and

enbryonal , ependynal, choroid-pl exus, neuronal and
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m xed neuronal tunors and pineal parenchynal tunors

[Slide]

-- continuing with nmeningeal tunors,
primary CNS | ynphonas, germcell, tunors of the
sellar region and nmetastatic tunors. So, the rea
guestion is what is the difference in the adult and
pedi atri c popul ati on?

[Slide]

First off, nalignant glionmas, neningi onas,
Schwann cell and pituitary tunors are the nost
conmon tunors we see in the adult popul ation as
opposed to benign gliomas, nedul |l obl ast omas/ PNETs,
which is primtive neuroepidernmal tunor, and
crani opharyngi onas which are the nbst comopn in the
pedi atri c popul ati on

[Slide]

The vast npjority of adult tunors are in
the cerebral hem spheres. 1In pediatrics nore than
50 percent of tunors in children who are over a
year in age are infratentorial, but a mgjority of
tunors in children | ess than one year of age are
al so supratentorial but they are different fromthe
adult tunors -- the chiasnatic-hypothal am c glionas

and choroid pl exus tunors.
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[Slide]

So, are they differences between adult and
pediatric non-glial CNS tunors -- the
neur oepithelial, nerve sheath, neningeal, germ
cell, CNS |ynphonma, sellar tunors? The bottomline
is that there is no conpelling data which suggests
that there is a neaningful difference between these
tunors in adults and children. There may be
di fferences but at the biological |level there is no
conpelling data to say there is a difference

[Slide]

Are there differences between adult and
pediatric gliomas -- ependynomas, pilocytic
astrocytomm, oligodendrogliona, subependynons,
diffuse fibrillary astrocytona? Again, no data
supports a meaningful, if any, difference between
these tunors in adults and children. | want to
acknow edge Peter Burger's help in |ooking at sone
of these issues. He was very hel pful in our
di scussi ons.

[Slide]

So, we really resolve to are there
di fferences between adult and pediatric malignant
astrocytonmas -- the anapl astic astrocytonas, the

glioblastoma nultifornme?
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[Slide]

This is taken froma nunber of different
sources, one of David Lewi s' publications nost
recently, showing you a nunber of the nolecul ar
changes that occur in the devel opnent of a
pil ocytic astrocytonmm, the so-called secondary
glioblastoma nultifornme and the primary
glioblastoma nultifornme which has a hall mark of
EGFR gene anplification. But, again, how does this
hel p us with pediatric versus adult? You have
copies of all these slides.

[Slide]

So, a series of questions, the sane
qgquestion slide after slide now are there nol ecul ar
di stinctions between adult and pediatric nalignant
astrocytoma? Rickert et al., in Anerican Journa
of Pathol ogy, 2001, conpared adult tunors. Plus
1P, plus 2Q plus 21Q nminus 6Q mnus 11Q and
m nus 16Q were nore frequent in pediatric malignant
glioma than in adult nalignant gliona.

[Slide]

Sung, et al., in Brain Pathol ogy, 2000,
pedi atric nalignant astrocytoma show a preferential
p53 pathway inactivation, 95 percent or nore,

noderate RB pathway inactivation, 25 percent, and
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no EGFR anplification

[Slide]

Cheng, in Hunan Pathol ogy, '99, pediatric
mal i gnant gliomas have noderate rates of p53
nmutation, a lack of EGFR anplification, a lowrate
of PTEN mutation, and a noderate rate of
mcrosatelite instability as opposed to adult
t unors.

[Slide]

Pedi atric malignant astrocytonas rarely
di splay EGFR anplification but frequently display
i ncreased EGFR expression, fromBredel, et al., in
Clinical Cancer Research

[Slide]

Pol | ock showed malignant astrocytonas in
children greater than four years of age display
TP53 mutations and p53 overexpression simlar to
adult tunors. Both TP53 nutations and p53
overexpression were nuch lower in children | ess
than four years of age, showing a difference in the
true biology of older and younger children

[Slide]

Agai n, nmalignant astrocytomas are nore
simlar than distinct in adults versus children

greater than four years of age. So, in the ol der
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child, although there are obviously distinctions in
their nol ecul ar phenotype or nol ecul ar expression
of genes, the simlarities are greater than the
di stinctions.

[Slide]

| would like to nodify this slide a bit.
The Pediatric Rule applies to all adult brain
tunors, including malignant astrocytona, however,
as we have started to hear and will continue to
hear, the nunber of tunmors in pediatrics -- the
resources are so linmted that it is going to be key
that there not be just a reflex application of the
Pediatric Rule to any adult brain tunmor, but that a
di scussion with the representative groups that are
addressing this problembe held on a tunor by tunor
or trial by trial basis to nmake a deci si on whet her
it is appropriate to actually extend the rule and
enforce it.

[Slide]

Advantages -- and | want to thank Steve
H rschfeld for help with this -- to joint adult and
pedi atric nalignant gliomas, new and i nproved
therapies for the patients; a better understandi ng
of the biology of the diseases; devel opnent of

conmon, conprehensive prospective biol ogica
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studi es; a better understanding of the effects of
therapy in poor and good prognosis groups; new
study paradi gns; nore efficient study accrual and
use of resources.

[Slide]

However, we nmay be maki ng some assunptions
that are in error in children exposed to therapies
of no nmerit. There is always the concern of
adverse events in children having a greater pebble
in the pond effect than in the adult population --
just intrinsically the way this country operates.
Requi rement for cooperation and sharing of
resources nay delay or confound study
i mpl enentation. | think the nmerger of POD and CCG
has forned one central organization. There is also
the Pediatric Brain Tunor Consortium More groups
nmean nore conmittees; nore conmttees neans nore
tinme, not necessarily tine well spent. Potenti al
need for conplex stratification and anal ysis.

But the bottomline is that we have an
opportunity when the situation is appropriate to
t ake advantage of the Pediatric Rule because
don't believe, and we will see how the discussion
goes today, that we will see a situation where we

want to apply the rule and we don't have grounds to
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apply the rule. Thank you.
Di scussi on

DR. SANTANA: Thanks, Henry. W now have
time for discussion of the three prior speakers if
anybody has any questions to Steven, to Henry or
nysel f or want to nake any general comments about
where we are so far. Paul?

DR. MEYERS: Henry, | think you nade a
very conpelling case that the biology is strongly
in favor of linking the pediatric and adult brain
tunors, but you didn't address the issue of
toxicity and whether or not you think there are
specific toxicities for brain tunmor treatnent that
woul d i mpede that ability.

The other question | would Iike to ask you
is are there any clinical differences in the
behavi or of these tunors? | recognize we should
all be I ooking at biology as the nore fundanental
guestion but, for exanple, do these tunors progress
nore rapidly in children and does that have an
inmplication for clinical trial design?

DR. FRIEDVMAN: In terms of the second
qguestion first, | don't know how to answer that
because therapies are so distinct that the clinical

course of the tunors is obviously going to be
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i nfluenced by the interventions you use, and the
approaches in the adult and the pediatric

popul ation are frequently quite disparate. So, it

is hard to answer that question. | will turn it
over to others -- Roger perhaps -- in a second.

The first question, certainly, | think the
toxicities are going to be an issue. If there is

going to be an adult trial which is going to use
50, 000 sonograde whol e brain radi ot herapy, perhaps
in pediatrics we mght frown upon that kind of a
study. | amonly kidding, folks; we are not going
to do that. But, certainly, there are going to be
situations where, because of the devel opi ng CNS, we
m ght be eager to avoid certain interventions.

If you are tal ki ng about things that have
uncl ear neurotoxicity, that will have to be
factored in. | nean, certainly if there are
i nterventions which you know are going to pose nore
ri sk of danage and you know you have a nore
vul nerabl e situation in the pediatric popul ation
you are going to have to think about it. That is
part of the rationale for a case by case type of
situation, or tunmor by tunor.

DR. MEYERS: | guess what | am suggesting

is that Steve was looking to us to try to draw
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general principles, and | am al nost hearing from
you that you think that is unlikely to be a
possibility. You are really suggesting that we are
going to need to | ook at each of these agents
i ndi vidually.

DR. FRIEDVAN: Correct, absolutely
correct. Roger?

DR. PACKER: | really want to conment
mai nly on the second point. | think that one of
the m stakes potentially nmade is that there has
been a trenendous reservation to | ook at new agents
in pediatric brain tunors because of the potenti al
ef fects on the devel opi ng nervous system There
are ways now to nonitor those effects, to eval uate
them There are certainly tunors for which we have
really very little to offer patients. W are
really hung up often by not being able to | ook at
those agents. |If we nonitor them appropriately --
we have MRI; we have neuro-cognitive assessnents;
we have ways to nonitor toxicity -- it shouldn't be
the rate Iimter to applying the rule, there may
just have to be better considerations for how you
eval uate toxicity.

The ot her conponent of that is that it is

a true narketing issue for many of the conpanies.
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If they get into a toxicity that may delay the drug
getting to market, that is the mgjor limtation
And, as we are | ooking at the new drugs we are not
only | ooking at chenotherapies, we are | ooking at
bi ol ogi cs, we don't know how turning on and off
t hese genes is going to affect the devel opnent of
the nervous system W are |ooking at new drug
delivery nethods -- convection delivery for CNS
tumors, and we are worried about the volume of the
brain. There is always this trenmendous difficulty
to get over the barrier as we work with new
conpani es, pharmaceutical firnms, etc., of trying to
get themto apply these to pediatrics.

| don't have the answer, except | think
sonetimes it is overbl own where the danage i s goi ng
to be. |If there is going to be damage it will
identify it if we choose the target popul ation
appropriately in those children who have no ot her
options, which is where | think these things should
be started, then |I think the issue of CNS danage,
t hough an inportant one, is often a secondary one.

DR ELIAS: | just have a comment on
sonething Victor said, and that is that basically
we are talking really about Phase I1/Phase IIl type

of indications. It is clear fromyour discussion
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that Phase | cannot be bypassed. The pediatric
popul ations are sufficiently different in a variety
of way the PK, growth of the organism and so forth
-- that you really cannot bypass the safety

consi derations. But what we are really talking

about in ternms of the Pediatric Rule, | believe,
woul d be the Phase I1/111 indications for narket
basi cal | y.

But | also agree that the safety issues
represent a major stunbling block in terms of
devel opi ng drugs, new agents. None of the
phar maceuti cal conpani es want toxicities associated
with their agent.

DR HI RSCHFELD: | will nake a comment,
and these are just general coments, and | will
also invite Dr. Pazdur to follow up if he w shes
But | cannot think of a single exanple of the
85-pl us drugs that we have approved where toxicity
has proved to be the stunbling block. It is always
the issue of potential benefit versus potential
risk. | think it is clear that we have put an
enor nous number of highly toxic substances out on
the market -- not us per se, | nean the
pharmaceutical industry and the acadenic

i nvestigators and everyone, but we have all owed
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t hese products to be on the narket despite, in sone
cases, their substantial toxicities because there
is a perceived benefit that, at |east based on the
avai | abl e data, seens to outweigh the potenti al
risks. It is one of the reasons why there are

nmedi cal oncol ogi sts and pedi atric oncol ogi sts,
because we require that there be physicians and
facilities which specialize in the treatnent and
nonitoring of the patients in order to adm nister

t hese t herapi es.

The other issue that | wanted to conment
on in terns of general points is that while we may
not have specific principles, | think that if we
woul d | ook for patterns, and | think by the end of
the day we nay see sone energe, we should keep our
m nds open as to what potentially nay evolve. Dr.
Pazdur, did you want to conment?

DR PAZDUR: Basically, if you take a | ook
at why NDAs do not get approved, it is not because
of toxicity but because of |ack of efficacy, by and
large. The toxicity issues are usually answered
wel |l in advance to the tinme they get into an NDA
situation as far as najor toxicities. Unusua
toxicities, especially if they occur in a pediatric

popul ation, could be handled in |abeling
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consi derations or in further studies.

But this kind of fear that the FDA will
halt the devel opnment of a drug because we see an
unusual toxicity in a subpopulation I think nay be
sonewhat overblown. Yes, we are interested in the
toxicity. It nmay require further studies, but a
| ot of that could be handled in | abeling issues or
inreally looking at the toxicities in
subpopul ati ons. The nmjor issue or approval or
non- approval of NDAs is not toxicity; it is the
| ack of efficacy, and | think a sponsor should be

wel | aware of that.

DR FINE: | think the only caveat | would

say in speaking about brain tunors in particular
and later on in the afternoon I am going to address
sone of the clinical differences between the
pediatric brain tunors and adult brain tunors, but

| think it is inmportant to say that efficacy can be
defined, obviously, in very nany different ways and
particularly for adult brain tunors, where we are
dealing nostly with nmalignant gliomas where the
prognosis is so poor and our therapeutic
interventions are so limted, we are nore likely to
approve a drug with narginal benefit and with

i ssues of long-termtoxicity hardly being an issue.
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However, taking pediatric tunors as a
whol e, and we will talk about the specifics as the
day goes on, generally, thank God, children tend to
do better as a whole than the adults, naybe not per
hi gh grade tunor but as a whole. So, for a
mar gi nal benefit, if there is sone significant
long-termtoxicity we may be nore reticent to
approve that drug for a pediatric indication than
for an adult. | think that is the one caveat |
woul d say.

DR. FINKLESTEIN. | think our challenge is
to think out of the box, and thinking out of the
box and going back to the history probably of the
generation of this conmmittee, the idea was how can
we bring new ideas, new agents, new drugs to the
pedi atric popul ation earlier so the lag time would
be shortened? Dr. Hirschfeld referred to that in
terns of the algorithns that he was showi ng

So, | would prefer that we not discuss or
not use the phrase we are only considering Phase
I1/Phase Il studies. What we are considering and
what our challenge is, as | understand it, is
bringing the pediatric oncologic challenge to the
forefront and thinking of a different way of

getting our children to have an opportunity to get

43



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

new agents earlier on, and the contributions of
Henry are excel |l ent because by thinking together in
a unison manner in terns of brain tumors this wll
hel p us. Now, | understand there have to be sone
exceptions, but | would really hope we will think
out of the box and not think of the old algorithm
because that is what we really want to get away
from

DR. PRZEPI ORKA: A question for Steven.
Victor and Henry both highlighted the fact that
these tunors are not real prevalent in the
pedi atric population. Can you bring us up to date
on what the FDA is doing to logistically identify
the priorities within the pediatric oncol ogy
conmunity for drugs in pediatric solid tunors and
CNS nal i gnanci es?

DR. SANTANA: Maybe Malcolmwi ll want to
conment .

DR, H RSCHFELD: | will refer to Malcolm
but I will start by saying we wish we were in the
position of having to prioritize these, but we are
not. So, we are |ooking prospectively and
hopeful ly at the circunstances.

I will just nmake one nore point and then

will ask Dr. Malcolm Smith, who has taken a
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| eadership role in this arena, to address your
guestion in nore detail. But the other genera
point is that the '98 rule nandates that the drug
be made avail able for studies, or the biological.

It doesn't say it should be approved for children
It doesn't say that it should be in any other way
di ssem nated but should be in a controlled
circunst ance, nade avail able for studies, and that
was the principle I wanted to enphasize. Can
just turn it over to Dr. Snith?

DR SMTH: | would enphasize sone of what
Victor said, that there is the need for
prioritization. In terns of the prioritization
process, | think it needs to lay with the experts
in the pediatric cancers. So, we are trying to
facilitate the prioritization process through the
Children's Oncology Group and its Phase
Consortium through the Pediatric Brain Tunor
Consortium through the disease comm ttees of the
Children's Oncology Group. We think that is where
the prioritization needs to occur

The kind of tools for prioritization --
and again Victor nentioned sone of these, you know,
if an agent |ooks super in an adult carci noma maybe

it is good in a pediatric enbryonal tunor. It is a
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good question. But we are trying to devel op ways
for prioritizing better, having additional data to
base sone of these decisions about whether the best
drug for rhabdonyosarcoma is going to be a
r habdomyci n anal og or proteose inhibitor or an
epi dermal growh factor, etc., inhibitor or, you
know, SDI 571, all of which are either in the clinic
in pediatrics or soon will be. So, we get to the
poi nt Victor was maki ng, how many of those will we
be able to study in Phase Il in rhabdomyosarcoma or
osteosarcoma? Then, which of those will we select
to be our Phase Il drug for the next four or five
years, the question of therapy that we are asking?

W are tying to work with the pediatric
research conmmunity to devel op additional ways of
using preclinical data to informthose deci sions.
We sponsored a neeting together with the Children's
Oncol ogy Group Phase | Consortiumyesterday to
begi n assessing what tools there are avail abl e now
for preclinical nodels, and then how those tools
m ght be used in a nore systematic way. | think
that will be a key conponent to the prioritization
process, and naking nore information available to
t he peopl e naki ng the decisions in the Phase

Consortium the Brain Tunor Consortium the di sease
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comittees w thin COG

DR SANTANA: | want to take the
chairman's prerogative and ask anybody in the
audi ence fromthe pharnaceutical industry who wants
to comment on these issues, because | think we are
havi ng a discussion here fromthe acadeni c centers
and fromthe regul atory agencies but the third
point here in the triad is the business and
pharmaceutical. So, | know there are a couple of
representatives here and so | would invite anyone
fromthe industry who is here who wants to comrent
on this particular issue to cone to the podi um
Pl ease take the invitation. You don't get nmany
opportunities. | will give you a couple of mnutes
to get your thoughts together

DR. H RSCHFELD: | just want to nake one
other clarifying coment on the general principles,
and this applies to both the Pediatric Exclusivity
Initiative and the Pediatric Rule. What we are
attenpting to facilitate is the generation of
infornation, data, as it relates to pediatrics.
So, in the Pediatric Exclusivity programwe are
willing to give a financial incentive for even
negative data because we consider it inportant that

there be credi ble data available for study in
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children. The same with the Pediatric Rule, even
if the drug does not lead to approval or leads to
an indication, it will still provide useful data

The mechani smthat we have for
di ssem nating the useful data is in the product
| abel, and we woul d consider it an effort well
worth the undertaking if we were able to wite
i nfornmati on which was of use to practitioners in a
product | abel, again, even if it didn't lead to an
i ndi cation.

DR. SANTANA: Roger?

DR. PACKER: A comment and then a question
to the coomittee. The coment is | am not
absolutely sure that prioritization is not an
i ssue. W have already run into the road blocks in
sonme of the new angi ogenesi s and bi ol ogy drugs of
how we are going to prioritize those drugs and how
we are going to apply themto pediatrics. W have
al so hit road blocks at the regulatory |evel, at
t he governnent regulatory |evel of allow ng those
drugs to go into pediatric trials for pediatric
brain tunors until there is some adult data show ng
their efficacy, which is a real problemin sone of
the things. | don't want to go into specifics but

just to say that at the regulatory level it isn't
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all that black and white, that there are road
bl ocks at this point.

The question to the conmttee though is
that | understand, |I think, fairly well how this
rule is applied in one direction and it hasn't been
that difficult for nany of the investigators here
to take a drug in adult nalignant gliomas and apply
it to pediatric malignant gliomas. | think the
drug conpani es understand that the regul atory
agenci es understand it. Were | have difficulty is
how is this drug or biologic going to be applied
for tunors where there is not a trenendous interest
in adult trials? How are we going to apply it
where there aren't drug trials for |ow grade
gliomas, which is a najor pediatric problenf
Whet her or not drug trials for primtive
neur oectodermal tunors in adults, which is a nmgjor
pedi atric problem-- what data will be utilized by
the FDA to nake this rule apply to those tunors
that are not in trials in adults?

DR LEVIN: | would like to expand on that
just a bit and clarify one aspect of it, and that
is that the sanme problens exist in the adult groups
for treating anapl astic astrocytonas because

getting access to new drugs is basically focused on
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the fast narket approach of |ooking at glioblastoma
and for many of these new drugs that is not the
target. The target is a nuch |ower grade tunor.

So, we have the sanme problens that you do in

addr essi ng anapl astic tunors and | ower grade
astrocytic tunors.

I would like to nake one nore comment and
maybe put it in a different light, and that is
basically for the | ess combn tunors what you are
really all tal king about is developing at a
preclinical level target identification which would
justify the use of a pharnmaceutical agent that wll
be conmng out. And, | think the goal should be to
get access to a drug irrespective of whether there
is an adult counterpart, but basing the access of
the drug on the need to address inhibition of a
target.

I think that that approach needs to be
utilized, but | would agree it is hard to imgi ne
that the pharmaceutical industry would be willing
to give you a drug that is, say, used in small cel
or being devel oped for small cell carcinona and you
are going to nmount a trial now in nedull obl astoma
where you are basically going to have to do Phase

I, Phase Il and everything. That probably should
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be one of the major goals of this conmittee, to try
to work out a way that nmkes it easier, nmaybe gives
t he pharmaceutical conpany sone either regul atory
or financial incentive to let that drug out for the
use in pediatrics.

DR PAZDUR: That is the whole pediatric
pl an that we devel oped under the FDANVA
interpretation, our interpretation of FDAMA, which
al l ows the devel opnment of drugs in the pediatric
popul ation in a Phase | popul ation, and even if
there is prohibitive toxicity, if there is a good
faith attenpt that a Phase | study is done, then
they get the carrot of six nonths exclusivity
attached to their entire product line. Likew se,
if they do a Phase Il study and it turns out
negative, it is a good faith attenpt in providing
what we require as needed information so they do
get that carrot. So, that has been built into the
exclusivity plan for the devel opment of pediatric
dr ugs.

DR SANTANA:  Steven?

DR HI RSCHFELD: Yes, | wanted to just
address the matrix issue once nore. Rather than
necessarily thinking of a triad of investigators,

regul ators and industry, | want to enphasize a
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matrix. And, there are nmany ot her conponents, nost
i mportant patients and their fanilies because they
are the ones who are the focus of all our efforts,
and nany other people who have an interest init.

I think that we have nade an attenpt to engage in
di al ogue with as nany people as we think have an
interest or, as they are called fashionably these
days, stakeholders in the problem and | think it
will require efforts which will involve all of us

At the last neeting that we had our
pharmaceutical industry coll eagues had the
opportunity to conference over |lunch and nake a
statenment after lunch, and | wouldn't necessarily
want to put undue pressure if they want a little
nore tine to consider sone comments.

DR. SANTANA: Ant hony, yes?

DR ELIAS: Yes, | just wanted to talk
about a different matrix of sorts because we are
tal ki ng about what do you do with rare di seases.
One of the other matrices, of course, is that now
many of the tunors in adult oncology are going to
be subdi vided. They are going to be subdivided in
maj or ways based on gene array and we are really
going to be starting to talk about pathways, what

pat hways are inportant. So, you are going to have

52



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

53
maybe EGFR bei ng an i nportant pathway across
nmul ti pl e di sease histol ogi es and maybe you wil |
have a drug that is going to be approved for any
tunor that is EGFR, that has that as an inportant
pat hway.

Now, we al so do know that sone of these
pat hways may be different within the context of the
cellular mlieu but, nonetheless, | think we may be
conpl etely reorgani zi ng our oncol ogy taxonony and
really be tal ki ng about pat hways, which pat hways
are inportant. | think that nmay conpletely shift
the types of indications people are going to be
| ooki ng for and nmake what was once a very rare
tunor into something extremely conmon.

DR. SANTANA: Yes, | want to follow up on
that. | think, you know, historically the agency
and the sponsors seek an indication for a very
specific item-- you know, second-line sal vage
therapy for nmetastatic breast cancer; that is the
i ndication; that is where they cone forth. | think
what you are suggesting, and | think we have
t hought a lot about that, is that maybe it is tine
for all of us to rethink that; that there may be
sonme drugs or some biologics in which the

i ndi cati on which the sponsor seeks and that the
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agency

hi st or

is after is very different. It is not the

ical, traditional breast cancer sal vage

therapy for metastatic disease, but nmaybe sone

bi ol og

t ar get

handl e

be app

ic event which this particular target agent
s.

DR. PAZDUR: W welcome that, and we could
that by labeling. For exanple, a drug could

roved if it inhibits this enzyne in a variety

of tunors. So, that can be handl ed by | abeling.

So, th
over co

si t uat

at is not an insurnountable problemfor us to
me and basically apply to a pediatric

ion if there are tunors in the pediatric

popul ati on that overexpress that --

DR. SANTANA: Yes, the challenge is to

i dentify those.

define
way to
are m
little

do it?

DR. PAZDUR: But this has to be well
d by the scientific community, that this is a
reclassify tunors. Renmenber, whenever we
ndating a conpany to do sonething it is a
bit different than just saying, "won't you

It would be nice." This carries a stick

with it and repercussions for the conpany both

fi nanc
So, we

can't

ially and froma regul atory point of view
have to have a sound scientific basis. It

be on the basis of one report or a feeling
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that these tunmors may overexpress this issue. It
has to be a recognition that there is a change in
t he taxonony of how we deal with these tunors and
t he ternm nol ogy.

DR SANTANA: Yes, Donna?

DR. PRZEPI ORKA: To follow up on a conment
that you nade regardi ng | abeling, using as an
i ndi cation inhibition of a particular enzyne or
pat hway, woul d that be outside the context of doing
a full study to determ ne whether or not that
pat hways in, as Anthony put it, the cellular mlieu
is actually going to be effective? Wuld you stil
not require a specific disease indication?

DR PAZDUR: No.

DR. HI RSCHFELD: W nay not .

[Slide]

| put up a slide, which I had in reserve,
whi ch shows the type of principle and it echoes the
sanme thinking that Dr. Elias articulated which we
have been di scussing for several nonths, and which
we have di scussed in previous neetings of this
conmittee. It states in sort of broad terms that
if alesion -- and we haven't stated what a |esion
may be but it could be a pathway, a translocation

overexpression of a particular gene, point nutation
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-- is necessary for establishing or maintaining the
mal i gnant phenotype, and if a therapy is directed
agai nst that lesion, then studies in tunors where
the |l esion occurs and has the same critical role
are warranted. So, there are a nunber of
conditions. It shouldn't just appear in cells but
it must play sone central role in the pathogenesis
of the tunor type. That is the type of genera
thinking that we would like to be nmoving toward and
away fromthe nore conventional, historical

tradi tional approach

DR PAZDUR: But this is going to require
a great deal of work obviously and, you know, |
don't expect a sponsor to cone in and say, "okay,
this is a target and we're just going to devel op
the drug only in this target" because they are
subject to basically the same confines as we are --
is this a well accepted change in the way
physi ci ans | ook at tunors?

How | woul d expect this to occur over
time? Probably these targets will be identified in
a particular tunor. Wen confidence devel ops that
this is the way that the drug works, then this will
be extended and we will kind of divest ourselves

per haps of the histol ogical confirnmation of tunors.
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But | think it is going to be a nmulti-step process.
It is not just going to be a bang -- this is the
target and we will just develop drugs. | think it
is going to be a step-wise evolution in how we | ook
at things rather than a conplete change in one
st udy.

DR. HI RSCHFELD: And just one other point,
our overriding and regul atory-derived principles
nmust show patient benefit. So, the indication,
woul d expect, would never be for inhibition of EGFR
in such-and-such a cell type. The indication would
read for patient benefit for prolonging life in
pati ents who have tunors that overexpress EGFR and
have certain other characteristics, and all we
woul d be doing is noving froma histol ogic
description of the tunor to a nore functional or
bi ol ogi cal description but it absolutely nust show
pati ent benefit.

DR. SANTANA: | think our colleagues from
i ndustry want to go ahead and make sonme conments.
For the purpose of the record, please state your
nane and your affiliation

DR. RACKOFF: | am Wayne Rackoff, a
pedi atric oncol ogi st at Johnson & Johnson. | just

wanted to make one coment and then Raj is going to



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

make a number of others, just to support what Steve
sai d about the comrent that Roger nmde about
adverse events. This has cone up, and | nake this
comment really as one of the co-chairs of the COG

I ndustry Conmittee. It has cone up in repeated
conversations; it has come up in conversations with
children's advocates and in our committee and here,
and in the conmttee at COG it has come up and,
Steve, we just want to support what you say, that
there are no data that support that this has ever
been an i ssue.

I think, just tal king anmong oursel ves
especially with the nunber of pediatric oncol ogists
who have entered clinical research and devel oprent
within industry, it is not sonething that we hear a
lot. There is always a concern, especially from
our comercial counterparts, about how we w |l deal
with toxicities in labeling and then in
conmercialization. But in research and devel opnent
and in looking especially at the necessity of
providing a clinical devel opnent plan for
pedi atri cs when we cone before the FDA, we know
that there are pediatric oncol ogists within FDA who
are sensitive to the issue that the I abeling wll

have to reflect that a specific toxicity occurs
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just in a subpopul ation

So, we hope that what Steve has said, and
we will reiterate that over and over again at
neetings as it comes up, that that is not and
should not be a concern in inhibiting
i nvestigators, consuner advocates and famlies from
com ng to us and suggesting a study that woul d be
appropriate in pediatrics.

DR MALIK: | amRaj Malik, with Bristol
Myers Squi bb, also a pediatric oncol ogist. Just a
coupl e of comments, and | am speaki ng on behal f of
the COG I ndustry Advisory Council, and that has
been a great forumfor really establishing, |
t hi nk, a new paradi gm of collaboration between the
COG, the NCI, CTAP, FDA, certainly patient
advocates in terms of really addressing all the
i ssues that are being discussed here.

| think one of the issues that was
di scussed at our last neeting was really the issue
of prioritization, and | think it keeps on com ng
up over and over again because it speaks to, as Dr.
Pazdur said, to the sound scientific rationale. It
speaks to how are we going to take these 400 agents
i n devel opnent and pick up the best agents to

develop in children. And, that is certainly a
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process in which industry is also very interested
in participating and I was very glad to hear from
Dr. Smith that the first such neeting has al ready
started and we, in industry, look forward to
participating in that dial ogue as well.

So, in general, you know, we are al so very
supportive of the efforts that are going on here
and having a core of pediatric oncologists in
i ndustry right now | think nmakes for a very
col I aborative environment.

DR. SANTANA: Thank you for those very
supportive comments. Yes?

DR. MELEMED: My nanme is Allen Ml ened,
with Eli Lilly. | just want to add one thing that
wasn't stated. | hate to say this but we have
sonewhat of a bias because we are some of the
| arger pharnaceutical conpanies that are usually at
these so there is somewhat of a resource issue from
| arger pharnaceuticals to smaller pharnmaceuticals
in the sense that we have nore people, nore
pedi atric oncol ogists in the conpany and they may
not have the sane resources to get the clinica
trials, and they nmay not have the sane resources as
far as the actual drug supply. So, there is

sonmewhat of a bias, obviously, with the |arger
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pharmaceuticals. So, it mght be harder on the
smal | bi otechs where they have these new drugs that
you want. So, that is one thing | wanted to say.

The other thing is the timng of the
studies. The Pediatric Rule is a mandate. Now,
the FDAMA is a bonus and an addition that you can
get on exclusivity. That is a patent extension and
t hat extension occurs at the end of the patent.

So, you want and obviously we want pediatric

oncol ogy drugs now, but for FDAMA you can actually
do studies at the end of the patent |ife or when
the drug is already marketed. So, a lot of this
doesn't address the incentive; it addresses the
rule and that is why you have to be careful how you
adm ni ster the rule.

DR. SANTANA: Anybody el se have any
comrent s? Ml col n®?

DR SMTH: | would have a question to
Henry and others relating to the slide that Steve
has put up. One of the slides nentioned a report
of EGF receptor expression in the mgjority of
pediatric gliomas but not the anplification of the
gene. So, what data do we need then to say that
this is a valid target for pediatric high grade

gliomas or that it is just unrelated; it is there
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but it is not really doing sonething, and how do we
devel op those data to i nform us?

DR. FRIEDVMAN:. Specifically are you asking
is the anplification going to be an issue or just
the increased expression?

DR SMTH: Well, that is ny question

DR. FRIEDVAN. Okay, what is the rel evant
paranmeter for a drug being effective, an EGFR
inhibitor, for exanple, in this setting?

DR. SMTH: Right, how do we know? W
know expressi on and what do we need to know to be
nore confident or to be confident that, in fact, an
EGFR i nhi bitor would be a good drug to try in this
popul ati on?

DR. FRIEDVMAN: | think in any given
situation the hope is going to be that there are
trials being conducted to help answer that. In
point of fact, for that particular question there
are several trials, including one at Duke that
specifically we will know in the space of 12-15
nonths what is the rel evance of EGFR anplification
wild type versus nutant and increased expression
wi t hout anplification versus activity of an EGFR
inhibitor. And, there will be studies like that I

think froma nunber of different sources. | am not



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

sure if that is going to be happening, Howard, wth
you or not at NCI, but | think that as we get a
better idea of what biological paranmeter, in this
case expression versus anplification, is critica

we will be able to have the answer to your

qguestion. For that particular question probably 15
nonths fromnow we will have the answer.

DR. SANTANA: Susan?

DR. COHN: Yes, | just wanted also to
follow up. Malcolm | think the neeting that you
had yesterday, |ooking at these preclinical nodels,
is certainly one thing that we will be very
interested in looking at and seeing if that will
correlate. So, | amsure it will be relatively
sinple to set up sonme preclinical nodels |ooking at
EGFR expression versus anplification and then
| ooking at efficacy of various targets to see if
t hese nodels respond or don't respond. | would
i magi ne that would be certainly a place to start in
terns of prioritizing.

DR LEVIN. If | may nake a comment, |
don't think it is so sinple because the issue with
sone of these new nolecules is to understand how to
use them |, for one, would say that it doesn't

make nuch sense to give one of these inhibitors for
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an anplified target |ike EGFR because you have the
i ssue of conservation of mass. You have to knock

down too nany receptor tyrosine kinase sites than

you can possi bly do.

I think that a lot of the preclinica
research done by industry and, hopefully, done by
pedi atric consortia and private acadenic
institutions has to address the issue of, one, is
the target really good; two, what is the optinum
dose of these agents that needs to be given to
inhibit the target, not what is the optinmum dose to
be given to produce the toxicity, the MID that w |l
then allow you to go forward. W need to
under stand exactly how these drugs work in order to
use themwell, and | think it is going to continue
to be increasingly the goal of npbst successfu
pharmaceutical efforts and acadenmc efforts to
| earn how to use these drugs so that they can be
used in conbination. | think that is going to
require a comitnment fromindustry, academ a and
the NNH. | do not think that the commitnment need
cone fromthe FDA

DR. FINE: To echo that and to follow up
on the neeting that we had yesterday on the

preclinical nmodel, | would propose that that is

64



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

65
really the challenge to the pediatric academc
conmunity. |If they want to have the Pediatric Rule
nore commonly conme into play for access to better
drugs, the onus is on us to actually show t hat
these targets for these new drugs are validated
targets for pediatric brain tunors and that the
preclinical data supports their use, at which point
then the Pediatric Rule sinmply cones into play. |
amnot sure it is necessarily the onus of the
pharmaceutical industry to do that. So, if we want
drugs for our children, | think it is within the
academ ¢ comunity to nmake that preclinical data
cone to fruition.

DR. VEINER. Fromthe parents' and
patients' perspective, | think what we really want
is reassurance that the science will prevail
regardl ess of either the econom c incentives or
di sincentives or regulatory environnent. Wen we
bring our kids into the clinic, it is the trust
that the science will dictate those decisions
rather than any other consideration and | think it
is absolutely inperative that that is what prevails
in this environnent.

DR. SANTANA: Very appropriate coment.

DR. POVEROY: | think another aspect of
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this that may be driven as we understand tunors
better actually has applied to histologically based
taxonony of tunors as well, which is that there are
sonme tunors, such as glioblastomas and hi gh grade
gliomas, that are very prevalent in adults where
t he devel opnent of treatnents is very rapid and,
yet, they are very rare in children. So, we end
up, because of a nunbers problem not being able to
conduct trials at the sane pace.

| guess one question that will be raised,
as we have these new inhi bitor conpounds and a new
understandi ng at a nol ecul ar | evel of what is going
on in these tunors, is are there ways that we could
apply either statistically or by joint trials an
efficacy trial which | think we all agree, at |east
| certainly agree, is the big issue for nmany
pediatric brain tunors, nore than toxicity. How
can we include children in trials that nove al ong
qui ckly so when a new conpound cones al ong we don't
have to wait five years to test it? Because
think things are going to be nmoving along pretty
qui ckly over the next ten years.

DR. SANTANA: Ant hony?

DR ELIAS: Yes, | would agree with

Howard. | certainly don't think that the science
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is yet there to be able to say that, for exanple,
any time you see EGFR that is going to be an

i mportant pathway. | think our experience, for
exanple, with anti-ras therapy with FCl is just a
hunbl i ng case where it probably is the case that,
in fact, the targets that we are targeting are
actual ly not perhaps the targets that actually wll
wor k.

So, | think to a certain extent the
principle of devel oping things where EGFR is, in
fact, an inportant target or one other pathway is
an inportant target across histologies is at |east
plausible. | think we are not there yet to be able
to know what the gene patterns are, the nilieu and
so forth to be able to predict yet without actually
testing it. In the future the hope will be that,
in fact, certain gene patterns are going to be able
to predict for response to certain types of
interventions and that you will be able to tell but
| don't think we are quite there yet.

DR SANTANA: Robert?

DR BENJAMN. | would like to echo what
Scott said froma sarcoma point of view If we try
to deal with specific pediatric studies in specific

sarcomas, whet her defined based on a npl ecul ar
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abnormal ity or defined based on histol ogy, there

wi || never be enough children to study. Therefore,
if a separate study needs to be done the children
will never get the drug. | think the alternative
strategy, which is really not addressed by the
rules as | see them is allowing for participation
of human beings in studies of their cancers

regardl ess of their age. | think that would all ow
children to get their drugs nore quickly when it is
appropri ate.

DR. H RSCHFELD: | think we recognize that
and on a to be announced date we will specifically
| ook at that issue of trial design and trial
access.

DR. SANTANA: Roger?

DR. PACKER: | would certainly echo your
comments as long as we set up those studies, and
this goes back to trial design, to know what we are
noni toring; that we can't always be nonitoring the
sane things, such as |owering of blood count or
el evation of liver functions. |If you are going to
be nonitoring aspects of brain devel opnent and
brain function differently in that population, I am
certain on board with that.

I would still like to cone back to that
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principle that is up there, and the termthat
really keeps junping out at ne is "malignant
phenotype." W are still nissing a |arge grouping
of patients and if we are going to be basing
things, as we say, on a biologic basis and this
receptor or this chem cal being elevated in the
speci nen we are again going to be treating patients
relatively late in the course of their illness.

One of the other things that | would |ike
this conmttee to battle with and the FDA to help
us to work with industry is how do we apply these
things, again, at a tinme where they m ght be nore
effective -- going back to Dr. Levin's conments --
not only in pediatrics but in adults at a tine when
the tunor has not nmutated to GBM where we nmay have
not picked up the sane narkers and where we nay not
have strong biol ogical rationalizations, except the
clinical story will tell us that if we have a | ow
toxicity nol ecul e maybe we should apply it early in
the course where we don't have conpelling data yet
that things are anplified? That is where | don't
see these nodels hel ping us dramatically in getting
that early application

DR. LEVIN: | think you have to be a

little careful though because we should be the sane
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as industry in sone ways and we shoul d be focusing
on the target. So, say, for the | ower grade tunors
you find a set of target nolecules, you should
really be seeking your drug based on that. Sone of
the nol ecul es that are out there, for instance EGF
receptor inhibitors, mght well work nuch, much
better in that subpopulation. So, it is going to
be up to sonebody in acadenia to cone forward with
a hypothesis that says | can test this in aninmal
systens or | can test it in cells, and it appears
as if this is nore likely to be effective in the
subpopul ati on, therefore, | want access to the drug
to test it against that population. The
pharmaceutical conmpany m ght say, well, there are
only 50 patients a year with that disease; it
doesn't financially pay, and what you are really
asking then is, is there another nechani sm by which
you can get access to that chem cal

DR. PACKER: Let ne just conment on that
one other time. W have tal ked about a
transformation of tunors fromlow grade to high
grade and that has al ready been presented. There
is apoint in all of these tunors, we think
especially as they march along to gliobl astoma

nmul ti forme, where they picked up sone of their

70



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

71
transformati on but naybe it is not high enough that
we have been able to pick it up in a Petri dish
Those nol ecul es may be extrenely effective when
there is a very low anplification, and if we are
going to be stuck and have to wait until we can
prove that we are going to miss the opportunity to
i mpact on the disease early in the course, and we
do a very bad job on inpacting on disease later in
the course and al t hough these nol ecul es nay be
wonder ful, nothing yet has proved to ne that when
di sease is ranpant it is going to turn the disease
off. And, | just want to know how to get at it not
only early in a patient population but early in the
course of the illness to the patient.

DR, H RSCHFELD: | would like to ask Dr.
Popl ack if he could just address this because
know he has thought very much about this, and there
are in the henmatol ogi cal nalignancies conditions
which are called preleukenmic states and | woul d
like you to make a conment as to whether therapy or
intervening in these prel eukem c states has thus
far had any inmpact, or just how you woul d approach
t he probl em

DR. POPLACK: | think that there is

certainly a need to apply therapy in sone of the
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prel eukem c states. | am not sure whether we have
anal ogies in brain tunors that woul d be appropriate
for therapy, and | think probably appropriately we
are focusing on the situations of greatest need.
What ever principle we adhere to or gets applied
needs to be assessed and proven through these
trials, and | think it would be nore difficult,
Roger, for us to be applying therapies to suspected
or hypothetical situations where we don't have
bi ol ogi cal evidence even if there is a need. So,
am not sure how you woul d suggest that we would
apply an agent, without having biol ogi cal data,
just because there is a need.

DR. SANTANA: Yes, and the challenge to
identify those popul ati ons because you are now
going to be targeting popul ations that don't have
the conpl ete spectrum of the disease. You are
targeting at a very nuch earlier point and the
challenge is to be very careful to identify those
popul ati ons.

DR. PRZEPI ORKA: I n the henmatol ogic group
I think the one exanple that cones to nmy mnd,
because of recent action, is G eevec where the
tyrosi ne kinase inhibitor works wonderfully in the

chroni ¢ phase of CML which we don't consider
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potentially a full nmalignancy, but doesn't work
anywhere near as well in blast crisis when there
are so nany other things that actually contribute
to the malignant phenotype. The challenge, as
Victor put it, is trying to identify what is going
to be inportant early on, and studying the
mal i gnant cells will give us a whole array of
possibilities but we have to figure out what is
that one thing that early on we can step in there
and really deal with.

| just wanted to nmake one additiona
comment. | think in planning the drug design
nmeeting it is inportant to think about the public
health interest in nmaking sure the drugs are
available also in adults with diseases that are
prevalent in snmall nunbers, the sane way that we do
with the pediatric groups.

DR. SANTANA: Dave?

DR. PARHAM | think one thing we are
going to have to conme to grips with in this
di scussion is that in the groups of neoplasns we
are discussing there is no anal ogy to prel eukem a
Al'l of these tunors develop in a full-blown
mal i gnant fashion, particularly in sarcomas. Even

in the brain tunors fibrillary astrocytomas are
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very, very uncommon and by the tine they announce
t hensel ves as tunors they are full-bl own
mal i gnanci es or else they are pilocytic
astrocytomas which very rarely later on develop a
mal i gnant phenotype. So, | am not sure that
di scussion is going to be hel pful here because
there are no identified pre-nmalignant stages in
t hese tunors.

DR. SANTANA: Good. | amgoing to go
ahead and ask that we take a break. W have had a
very good di scussion. Let ne summarize two points
in very general terns that | perceived fromthe
di scussion this norning with a | ot of detail. One,
I think through this whole discussion through al
these neetings, it is inportant, |ike sonebody has
rem nded us, that the endpoints don't change
whet her we are tal king about the Pediatric Rule or
any other mandate. W are still |ooking at
bringing forth treatnents that are scientifically
based with a good rationale and that ultinmately
denonstrate sone efficacy and sonme benefit for the
patients. So, | think that is a central point in
t hi s di scussion.

The second thing that | think is very

i mportant to recognize is that it is encouraging to
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agenci es that deal with pediatric oncol ogy and
sponsors are willing to start thinking outside of

t he fanbus box in devel opi ng probably other nodels
wi th some of these new biol ogics and sone new
principles that potentially could apply. So, it is
very encouraging to hear that we are noving into a
di fferent phase and that the agency is willing to
consi der these proposals in a very different way.

I think we have tal ked about the genera
things this norning. After the break we wll
specifically start addressing sone tunor types.

So, let's go ahead and take a 15-ninute break and
reconvene at 10:15. Thank you

[Brief recess]

DR. SANTANA: W are going to go fromthe
general now to the specifics. The first session in
which we are going to try to address issues is on
sarconmas. Before we get started, | amgoing to ask
Karen to just briefly give us sone instructions
about lunch. Then after that, any nenbers who
joined us after we started this norning do need to
i ntroduce thenselves for the public record. So, |
will ask those of you who cane a little bit late

who did not introduce yourselves this norning to do
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that. Karen?

DR. TEMPLETON- SOMERS: W have nade
arrangenents for those of you at the table to be
all owed into the Parklawn Building. So, you can
pretend you are a regul ar federal enployee and eat
in our cafeteria, which is the nost convenient
place. You are not obligated to go there but it is
qui ck --

DR. SANTANA: It is an honor

[ Laught er]

DR. TEMPLETON- SOMERS: It is an honor
yes! Victor has been there before and he is
willing to go back

DR. SANTANA: Stick with the sal ads!

[ Laught er]

So, when we are done with the norning
session we will just wal k over there and Karen has
arranged for sone stickers because we have to go
t hrough security over there too.

Any conmittee nenbers that joined us |ate,
could you pl ease introduce yourself for the public
record by stating your nanme and affiliation?

DR. KAYE: Frederic Kaye, from Centers of
Cancer Research, NCI and the Naval Hospital

DR. SANTANA: Thank you
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MS. KEENE: Nancy Keene.

DR. SANTANA: Patient. Thank you, Nancy.
W are going to get started. Qur first
presentation is by Mke Link, fromStanford. M ke?

Per specti ves on Sarconm

DR, LINK:  Well, first | would like to
thank the conmittee. | amflattered to be asked to
speak here and, as | understood ny charge, which
may not have understood, | was going to give sone
perspective on sarcomas to set the tone for sone
di scussi on.

[Slide]

As such, | will give a brief tour of the
sarconmas to provide sone background at |east from
the pediatric perspective. | talked with Bob
before and | hope that he will fill out those
aspects that we don't like to deal with.

[Slide]

So, | amgoing to give you sone thenes.
This is not the conclusion slide, this is the
t henes, sort of the punch line that | mght as well
get to right at the start. First of all, sarcomas
are a heterogeneous coll ection of diseases and
fam lies of diseases so that we shouldn't be

t hi nking of themas a group.
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The individual diseases and fanilies may
be defined nol ecularly and a nol ecul ar derangenent
characterizes each tunor type usually so that in
the ones where it has been explored there is often
a particular nol ecul ar derangenent which defines
the mali gnancy, and this derangenent in nost of our
mnds, even if not in mnds of all pathol ogists,
super sedes system nor phol ogy in defining the
di sease. So, we are now defining the disease on a
nol ecul ar basi s.

It is unlikely, however, that the
characteristic nolecular derangenment is the entire
story. So, obviously, one nolecul ar derangenent
doesn't nmake a summer, to paraphrase that, and
t hi nk obviously we are learning fromfurther gene
array studies that there is a |lot nore that goes on
beyond the initial event.

But one thing that is inmportant for this
particul ar discussion is that | think that these
are prototypic diseases which span the child and
young adult age range. So, this is a disease of
children and young adults and so obvious for this
particul ar kind of discussion

[Slide]

Fromthat, | amjust going to proceed to
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t he usual background talk. This is a small piece
of the action in children as it is in adults. So,
it is only those red things, about 11 percent of
all the tunors we are tal ki ng about are the soft
ti ssue and bone sarconas.

[Slide]

The way that | think nost pediatricians
think of them although I will be glad to be
corrected by others in the room is that we divide
theminto essentially three groups of tunors, three
maj or groups, the osteosarcomm; the Ewing's famly
of tunmors which is bone and soft tissue tunor and
i ncl udes peripheral printive neuroepidernmal tunors
and others, and | will go into that to show you
that this is a famly of tunors that has now been
unified by a nol ecul ar concept; and then a group of
tunors that has been disunited perhaps by every
factor that we can think of, the soft tissue
sarconmas, the non-rhabdomyosarcoma soft tissue
sarconmas, about which I will have very little to
say, relying on Bob for that; and rhabdonyosarcona
whi ch we know i s heterogeneous in itself because it
i ncl udes enbryonal rhabdonyosarcoma and al veol ar
r habdomyosarcoma which, I will show you, are very

di fferent di seases even though we treat themwth
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the sane treatnent strategies, and other variants
whi ch are probably | ess inmportant because they are
very rare.

[Slide]

| do want to | eave you the inpression that
we have nade progress in these diseases and, in
fact, sone of the progress that we have nade is one
of the problens in terns of new drug devel opnent.
This is the history of, let's say, the overal
five-year survival in the three major groups of
sarconmas, rhabdomyosarcomm, osteosarcona and
Ewi ng' s sarcona whi ch appear in childhood. This
was in an article in The New Engl and Journal of
Medi ci ne showi ng progress over tinme. As you can
see, with the current state of the art there are,
fortunately, fewer patients |left who are candi dates
for experinental therapies at |east as front-Iline
treat nent.

[Slide]

| amgoing to start with osteosarcoma and
not say too nuch about it because Bob Benjamin is
al so an expert here, but | just wanted to
denonstrate that age of onset of the disease
probably tells the story, nore than anything

better, why this is a disease that adults and
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pedi atric patients should be consi dered toget her
As has been stated before, | don't know that there
is nuch difference between a child in the second
decade or an adult in the third decade of life in
t he behavi or of the di sease, assunming that we are
tal ki ng about classic osteosarcona.

[Slide]

There are some nol ecul ar derangenents in
ost eosarcoma, although | think that npost of us
woul d agree that not a single one of themunifies
the disease in the way that | will show you for the
ot her sarcomas, but there are nutations in RB gene
and p53 nutations which are certainly
characteristic of a mnority of patients; MM
anplification and, through this, inactivation of
p53 which occurs in a mnority of patients and
overexpression of Her2 which is an inportant
therapeutic target, but not in all patients. |
t hi nk, again, no single nolecular derangenent
defines this group of diseases.

[Slide]

| understood that | was supposed to give
you the state of the art or the state of the
t herapi es that we have and | amgoing to give you

two slides which show the unfortunate circunstance,
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as we tal ked about earlier, where we are able to do
perhaps in the best of circunstances a trial every
four to five years. W haven't necessarily al ways
been able to acconplish that but even when we have,
this is the outcone of a trial that | ran between
1981 and 1986 with a |l ong-termevent-free surviva
of sonmewhere in the nei ghborhood of 57 percent but
a 4-year event-free survival, as you can see, of
sonmewher e near 60-sone percent.

[Slide]

Then a trial that Paul Meyers, who | am
sitting next to, just finished running, from 1993
to 1997 and the overall outcone is pretty nmuch
superi nposabl e on the curves that | just showed
you. So, a couple of decades of work and not nuch
progress in terns of the nunber of patients that
are cured.

[Slide]

A group of patients who we al so have not
made nuch progress against is patients with
net astatic di sease. Staging of bone tunors is
pretty easy. They either have netastases or they
don't that are clinically evident. This is a group
of patients where about 20 percent of themare

cured. They fare poorly even with nodern
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treatments and are, obviously, appropriate
candi dat es for new approaches as first-1ine
t her apy.

[Slide]

Now | am going to turn to the second
category, Ewing's sarcoma, simlarly a disease of
young adults and children but where the curve is
shifted dramatically nore to the left. So, | think
that nost of the adult oncol ogi sts woul d agree that
we probably know nore about it or at |east have
nore experience with it than our adult oncol ogy
col | eagues.

[Slide]

Here we have the first of a group of
di seases where there is a nol ecul ar derangenent
whi ch characterizes the di sease and under pi ns
tunorigenesis. Ewing's famly of tunors is
characterized on the right, as you can see, with a
chronmosomal transl ocation between chronpsones 11
and 22 usual Iy, which produces a fusion gene and
gene product which characterizes about 95 percent
of cases of Ewing's sarcona in the tunor cells, and
is felt to be a felt and malignant transformation.
On the left you see an anal ogous transformation

which I will return to in discussing alveolar
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r habdomyosar conma.

[Slide]

So, this is a reciprocal translocation
found consistently in all of the fanily of Ewing's
sarcomas. So, soft tissue Ewing's, PNETs tunors,
all of the diseases that have had various different
nanes but now are unified together. Through EW5 is
fused FLYL or ERG the two comon partner genes,
and this translocation results in a
t unor - associ ated fusi on gene which can be detected
by a variety of techniques in virtually all cases
and, therefore, has beconme sort of a diagnostic
test which we use to diagnose the malignancy often
nore rapidly than we can get an answer from our
pat hol ogi st s.

[Slide]

What is the state of the art? Again,
about two-thirds of the patients with no evidence
of metastatic disease are cured conpared to
patients presenting with netastases that are overt
where sonewhere in the nei ghborhood of 20-15
percent of the patients are cured. Again, the sane
thene as | said for osteosarcoma, a group of
pati ents where we need better approaches.

[Slide]
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But there are sone confoundi ng vari abl es.
This is a site-specific tunmor. Patients with
certain sites do better than others. | am not
going to show all of them here but there are
obvi ously confounding variables in this related to
tunor size and presence of netastases, etc. which
contribute to this, but they have to be consi dered
separately and is one of the caveats when we talk
about just |unping patients together

[Slide]

Here is another theme that will recur,
al t hough we think they are the sane di seases, |
believe, in older patients and younger patients,
but there is a thene where, again, younger patients
do better. Children less than nine years of age
fare significantly better than ol der adol escents
and young adults. | will get back to this -- |
don't know if it qualifies as one of the pitfalls
but is certainly one of the caveats that we have to
think about in ternms of |unping tunmors in ol der
pati ents and younger patients together even if they
have t he sanme nol ecul ar under pi nni ng.

[Slide]

Now, the soft tissue sarcomas --

rhabdonmyosarcoma i s the nost conmon soft tissue
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sarcona in children.

[Slide]

More so than even Ewing's sarcomm, this is
a di sease of young children, although | don't know
if it shows up on this slide. Part of the problem
with this slide, of course, is that many of the
studi es of rhabdonyosarcona entered patients for a
while only up until age 21. So, | amnot sure that
we really know what the incidence is. There are
clearly a |l ot of young adults out there with
r habdomyosar coma but they have not appeared on
clinical trials so they are essentially lost to us
in terns of understanding themvery well. But here
you can see that the majority of kids are
presenti ng younger than age nine, and certainly the
overwhel ming nmgjority younger than age 15.

[Slide]

Here it is very clear that this is at
| east two di seases, even just by histonorphol ogy
and we know that there is an al veol ar and enbryona
subtype. Although until now nost of the principles
of therapy have been shared between the two, it is
pretty clear that these two di seases are quite
different, and it is not necessarily clear why we

| unp them except that because of the problenms of
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limted nunbers of patients we often do so for
conveni ence and to get nore robust clinical nunbers
for our trials.

But it is inportant, as you can see if you
| ook at the BOTR, which is a botryoid which is
anot her version of enbryonal, and lunp that yellow
curve with the green curve which is enbryonal and
then conpare that to the | owest curve, the gold
curve, which is the alveolar histology, you can see
that this is really a very significant difference
i n outcome depending on histology. So, it is an
i mportant difference clinically.

[Slide]

O course, as | have shown you, the
al veol ar variant is associated with a chronosonal
transl ocation and the production of a fusion gene
uni que to al veol ar rhabdonyosar cona.

[Slide]

If you look at the Iower half of this
slide, this translocation, 2:13, is simlar or
anal ogous to Ewing's sarconmm fusion gene, PAX3 to
one of the fork-head transcription factor nenbers,
and there is an infrequent simlar translocation
that involves PAX7 and FKHR, which | will talk

about in a mnute. So, there are two very, very
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simlar translocations which characterize al veol ar
rhabdonmyosar cona, and there are sone cases that
don't have or at |east have no detectable
translocation at all -- very different from
enbryonal rhabdomyosarcoma where certainly no
cl ear-cut gene has been identified that
characterizes the disease

[Slide]

Now, even the difference in the
transl ocation has an i npact on the outcone of the
patients. So, the nore conmon PAX3 involved, the
orange curve -- if we just look at patients with
net astatic di sease, those patients fare terribly,
wher eas those that have the alternative
transl ocation involving PAX7 actually do quite
well. So, again, we have to be very careful in
terns of defining the disease based on a fusion
gene because we think has variations in the fusion
gene do neke a difference. | think, although it is
not entirely clear that everybody believes it but
in the EwWing's sarcoma there are variants of the
transl ocation and it seems that different break
points in translocation are associated with nore
favorabl e or | ess favorabl e outcones.

[Slide]
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Once again, we have nade progress overal
i n rhabdomyosarcoma but when we | ook at how we are
doing lately it is pretty nuch the sanme, about
65-70 percent of children presenting with
non- nmet astati ¢ rhabdonyosarcoma are cured, although
in the results of our last study, which was
published just recently in The Journal of dinica
Oncol ogy, there is no difference in outcone. Wen
we use three different reginens all of the drugs
have activity but there is no inprovenment in
out cone by regi nen.

[Slide]

Now, rhabdonyosarcoma is a disease that is
uni que in one way, and that is the disease behaves
very differently depending on the site of
i nvol venent, and this makes one of the difficulties
in talking to adult counterparts where they have
site-specific diseases |ike breast cancer or bowel
cancer. This is a different disease at any of the
sites and it occurs in a multitude of sites.

[Slide]

If you |l ook at the outcone by site, and
am not going to bel abor each of these things but
you can see that the outcone varies from 90

percent, the top curve, to nore |ike 60 percent for
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other presentations and this putatively is the sane
di sease. So, again, we have the problemthat

al t hough we think we know how to define this

di sease, it is very different in its behavior
dependi ng on a nunber of different factors.

[Slide]

Then, a recurrence of this theme in termns
of the inpact of age, we know that ol der patients
do less well, as | will show you, and part of the
reason for that is because if you |ook at the
i nci dence of al veol ar rhabdonyosarcona, which |
have shown you is an adverse prognostic factor, the
i nci dence of alveolar is higher in older children
33 percent for exanple in children older than 10
years of age conpared to only 18 percent in
children in the 1-9 age group. So, a highly
significant difference.

[Slide]

Even stage of presentation -- ol der kids
much nore frequently present with advanced stage
di sease, again accounting for why ol der children
may do | ess well.

[Slide]

If we sunmarize what happens in ol der kids

wi t h rhabdonyosarcoma, they have a | ot of things
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that make them | ess favorable which may or nay not
have to do with the underlying biology of the
tunors that occur in older children. So, they nore
frequently have al veolar tunors; tunors arising in
extremty, which is a bad site; larger tunors; nore
i nvasive tunors; nore regional spread and nore
netastatic spread. So, not surprisingly, they do
less well. So, the questionis, is this a feature
of a different disease in older children or are
there really fundanental biological differences,
anal ogous to sonme of the things we saw in brain
tunors that Henry showed?

[Slide]

This is just to denonstrate the rel apse
hazard. So, the lower this curve, the better the
patients do. As you can see, it goes up both in
very young children and ol der children, show ng
that those patients are nuch nore at risk to
rel apse.

[Slide]

Now | am just going to make a brief foray
into an area where | know very little, and nost
pedi atricians don't know very much and | hope Bob
will talk nore about these, but when we tal k about

the soft tissue sarcomas of children and you take
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out rhabdomyosarconma and its variants and soft
tissue versions of the Ewing's famly of tunor, we
are left with just along list. | think Bob's is
| onger than mne, but these are the ones that occur
in children and they are very, very heterogeneous
in their histol ogic appearance, their behavior
etc., but the commpn ones that we see are synovi al
sarcoma. The ones | want you to focus on are -- it
is not even up there, but a couple of the others
that are inportant and | will show you the reason
in the next couple of slides.

[Slide]

The reason is that simlar to Ewing' s PNET
and al veol ar rhabdonyosarcoma, sone of these soft
tissue sarcomas are now al so nol ecul arly definabl e.
So, we can group them For exanple, desnoplastic
smal | round cell tunor, characteristic
transl ocation, characteristic genes involved and,
actually, they are kind of famliar because the EWS
gene is involved in this tunor as well although
fused to another partner, WIlms tunor gene, so
anot her pediatric partner is chosen. Simlarly,
synovi al sarcoma and congenital fibrosarcoma al so
have very characteristic translocations -- again,

titillating in terms of the fact that we can define
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t he di seases and al so have a potential target for
intervention.

[Slide]

My last slide on soft tissue sarconma, just
to show that, nunmber one, children w thout
net ast ases do very well; nunber two, that
i nterventions beyond surgery and radiation therapy
haven't made nuch of an inpact that we know about.
| suspect there has been sonme inpact overall in
adults but for a pediatrician it would be difficult
to be convincing, although it may be convincing to
an adult oncologist. The differences are quite
smal |

[Slide]

So, having said all that, what are the
consi derations when we try to |ink pediatric and
adult patients with sarconas? W can say that the
di seases occur in children, adol escents and young
adults, excluding, let's say, the
non-r habdonyosarcona, the soft tissue sarcomas
whi ch occur in older adults as well, but these are
basically diseases in a group of patients which
span the adult and pediatric ages.

I think we could say that the diseases in

adults and children nay be simlar on a nolecul ar
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level. | don't think there is any evidence that
adults, at least for the fundanental
transl ocations, have a different translocation but
there is obvious heterogeneity even within each of
t hese nmaj or subcl asses of sarconms, even
histologically, biologically. There are different
outcones. And, it is pretty clear that there are
ot her significant nol ecul ar derangenents and
di fferences in gene expression which will be likely
to be determined, if they haven't already been
det ermi ned, which distinguish patients even within

a category and probably ol der patients from younger

patients.

[Slide]

What are sone of the other considerations?
Wel I, as you have heard in the talks in this

session, there are limted nunbers of patients
available to begin with. There are hundreds of
patients with these tunors, not thousands of
patients each year in the United States newy

di agnosed. W cure a relatively high proportion of
themwi th current therapy so that there is
[imtation on what subjects are available for
experimental therapies. Not to say that we

woul dn't be interested in incorporating an
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experimental therapy, but it does nmake it difficult
to try to decide how you are going to cut back on
what we know is curative for two-thirds of the
patients. Therefore, it seens obvious that we
shoul d be conbining efforts anong adult and

pedi atric patients where the disease really appears

to be a continuum enconpassi ng pediatric and adult

patients.

[Slide]

So, what are sone of the other problens?
O der patients fare less well in all varieties of

sarcoma virtually. How do you explain that? Well
are there really true age-rel ated biol ogica
differences? In other words, are ol der age
patients associated with other features of the
tunor itself that may not be defined by the primry
transl ocation but other nolecul es that have yet to
be defined that may be different in ol der patients
and younger? It wouldn't be surprising.

Age renai ns i ndependently prognostic in
the studies that | have shown you. This may be
al so a reflection of host tol erance to therapy.
So, it is a difference in host rather than
difference in tunmor. It nay be a difference in

conpliance with intensive therapy. W know that

95



o o~ WD

~

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

96

i mprovenents in outcone have resulted from
t herapi es which are pretty hard to give and if you
had a choice, which a child nmay not often have,
they may not always cone in on tinme. And, there
may be differences in physician conpliance with
i ntensive therapy.

So, it is not even a patient or a tunor
issue; it is a doctor issue, and the mind set of a
nmedi cal versus a pediatric oncol ogi st, perhaps best
denonstrated in a trial of treating adol escents
with [eukemia and the difference in results in a
pediatric trial or a cooperative group trial that
was presented at ASH in Decenber are very
conpel ling results, which showed very, very
di fferent outcones, probably a difference resulting
from doctor rather than fundanental biologic
differences in the tunors

[Slide]

| just wanted to conclude. So, these
nol ecul es that we have seen, and sone of them kind
of not primary targets for the therapies that have
been devel oped, certainly present thenselves as
thi ngs that we ought to be interested in. For
exanpl e, osteosarcoma -- Her2 is expressed and in

those tunors Herceptin would seemto be a | ogica
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potential intervention, not something that was
devel oped with osteosarcona in nmind. The PDGF
signal transduction pathway is bl ockaded by

STl -571, again not a primary reason for the

devel opnent of the drug but a reason to test it in
osteosarcoma. O course, for those tunors that
have p53 and RB abnornalities, those m ght be

sui tabl e targets.

I n rhabdomyosarconma the fusion genes woul d
be an interesting target either from i munol ogic
approaches or fromsnall nol ecul e approaches. A
simlar case could be nade for the Ewing's famly
of tunors and its specific characteristic
translocation, and also in Ewing' s the stem cel
factor c-Kit signal transduction pathway could be
bl ockaded by STI, agai n another application of a
drug not devel oped specifically for that.

Desnopl astic small round cell tunmor is not
exactly a public health menace but it is a pretty
nasty thing if you have it. Again, PDGF is
putatively expressed in these tunors and m ght be a
target for STI. | showed you sone of the fusion
genes involved in sone of the other soft tissue
sarcomas whi ch we obviously be potential targets

for new t herapies.
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Hopeful ly, | have given sone of the
reasons why we should be thinking in terms of
uni fyi ng these but understandi ng, of course, that
there are differences in adults and children and
their outcones which may present not necessarily
obstacl es but just food for thought before we can
willy-nilly make the recommendati on that these
shoul d be conbi ned.

DR. SANTANA: Thanks, Mke. W wll hold
qguestions until we have the second presentation. |
amgoing to invite Dr. Benjamn, from M D.

Ander son.
Per spectives and Backgr ound

DR. BENJAMN: | use a Mac, which is
intuitively obvious rather than this nmachi ne which
is not.

[Slide]

This is just a picture of MD. Anderson

[Slide]

| amgoing to talk to you a little bit
about the adult soft tissue sarcomas. M ke and
did talk in the beginning and | thought that,
rat her than overlapping, | would give you a very
di fferent perspective, and ny perspective is that

everything that you are tal king about for
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pedi atrics applies in spades to sarcomas in adults.

So, the question is how do you define these tunors?

Shoul d t hey be defined by patient age,

type, nolecul ar

[Slide]

hi st ol ogi ¢

abnormalities or whatever?

Sarconmas are extraordinarily rare tunors

| ess than one percent of all nmalignanc

slide showed you that

es. Mke's

it is about 10 percent of

pedi atric nalignancies, so a higher proportion but

smal | er nunbers. And,

it is the smaller nunbers

that really kills us in terns of progressing in

terns of know edge in the treatment of these

di seases.

made the comment once that you woul dn't

treat adenocarci nomas all the sane way,

And, that cane back to haunt

was at in Europe, but

woul d you?

nme at a neeting that |

no nedi cal oncol ogi st woul d

think of treating adenocarci noma of the breast the

same way as adenocarci noma of the colon. They are

totally different diseases. Yet, if you asked

peopl e about treating soft tissue sarconas, they

are one di sease

[Slide]

Vel |,

probabl y 50.

In fact,

t here has never

here is the one disease; there are

been a study
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whi ch has adequately addressed the diversity within
soft tissue sarconas in adults, let alone put in
the pediatric counterpart. Now, what was j ust
presented to you very elegantly by Mke Link is
that the pediatricians have done studies in
ost eosarcoma, single disease -- group of diseases
but single group. They have done studies in the
Ewing's famly of tunors, relatively honbgeneous
group. They have done studies in
r habdomyosar conas, sone heterogeneity but
rel atively honbgeneous group. The rest of the
studies, the studies in adults are all done in
"soft tissue sarconas" and there are 25 different
varieties or 50, depending on how you define them
on a histologic level, not even at a nol ecul ar
| evel .

[Slide]

You have already seen an updated version
on this. Many tunors do have specific
transl ocations. The ones in the pediatric age
group tend to have nore, but | can point out for
you nyxoid |iposarcoma, which is a disease which is
al nost exclusively an adult disease but which has a
specific transl ocation; synovial sarconas which

occur certainly nore frequently in adults;
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